2008 GROUNDWATER MONITORING__
e WORKPLAN [ S

R Boelng FormerC 6 Facﬂlty OOV [
e - . _. o 19503 SOuth NOI‘Il’laIldle Avenue _________ .
N - Los Angeles, California

- Fébmai'ﬂ;ZGOS" Sl

-'_'.4501C0nant.8treet SR o o L
" Building 851, M/CDSSI-0007 e -

E LongBeach California 90808 = I T T A

“Avocet Env1r0nmental Inc .' R L UL R IR EP R e
- 16 Technology Drive, Suite 154_ R : L e
o _.'.Il'Vlne Cahforma 02618:2327.° ol e e T

.................. '--.Proje'ct No (155505 A N

ENVIRONMENTAL, INC -

BOE-C6-0056437



1 BN VERO‘\TMENTAL ING.

February 4, 2008 D e e Project No. 1155.003
. .. .. ............. MS Ana Townsend """"""" e e T e T e T T
L "CALIFORNTA REGIONAT, WATER QUALITY
_________ 'CONTROL BOARD, L.OS ANGELES REGION
© 320 West 4th Street, Suite 200 ... _
~Los Angeles Cahforma 90013 S T NN
2008 Groundwater Momtormg Work Plan L e B S
-~ Boeing Former C-6 Facility -~ S -
IR DR 19503 South Normandie Avenue_ LT e
L S oo Los Angeles Cahfornla S
Dear Ms Townsend ..........
Enclosed is the'Q'O'OS GroundWéféi* Momtorlng Work Pl'ah for the subject site, Af you have any ---------

: _.MlchaelA Rendlna P G

T Pr1nc1pal o D
’ MARSh . . Bt
- Enclosure _ Lol S

“Ms. Jennifer Wlley - The Boelng Company (PDF only)
3 Mr.Joe Wiedmann — Haley & Aldrich (PDF only) - _ .
 Mr. Ravi- Subramanlan CDM (PDF only) ': e L _':::::'

Ih Tefhi}olom I{}imﬁ Syite . graw Tevine, © {Eiiorm% o@br‘p PREY.
N P hone gggoenh. oq*“* g Fas ggg.robh. och :
..... W B {r%\ com

BOE-C6-0056438



_Boe]ng FormerC 6 Facﬂ]ty - i - L Pagei

-'Z_LIST OF TABLES wovrs oo ettt et st ettt et et et et s s ool
" LIST OF FIGURES ....cocoovvrvcenie eeererieies s essassasas eesuererresterasssasnas eeeserietee s essassesas rsserrsinessssassaces i .
e LIST OF ABBREVIATIONS AND ACRONYMS '.'.'.;'.'.'.'.'.'.'.'.'.'.'.'.';;;'.'.'.'.'.'.'.'.'.'.'.'.'.‘.‘.‘.‘.‘.‘.‘.‘.‘;;;'.'.'.'.'.'.'.'.','.'.'........'.'.';;;i'i'i_' SERRHEE

1.0 INTRODUCTION ciiinivenissssssnsneeann reresnenes Ciesstsreessos s sasson et a0s s ee sk on RS seasoha st S5 1o .
1.1 BACKGROUND....cciiivmveeens e R RS ROUSTISTOIN RO
CLLLL ST GEOLOZY iiorsievivaueisssriuiiasiios i ssin bl i ssin bl sse it 2 S
11,20 Site HYAroZeo oY «imwvivivicssiusuimmsomcievisresinmbunmns sierst iivevivisessorns iviviisoniiiiins 2
12 ~GROUNDWATER MONITORING WELL SUMMARY ......................................................... S TR

2.1 ANNUAL GROUNDWATER MONITORING
202 SEMIANNUAL GROUNDWATER MONITORING v 52i i ieimiaisobisisivsnenios BCSREVRRI
23 GROUNDWATER MONITORING METHODOLOGY wis.vciiiisiusiaciusiiiionniion i i st 0
23,1 Health-and Safety ... BRIy PN e wb
- 2.3.2  GroundwaterMonitoring and Samphng '
S 233 Water Level Gauglng ..... w2 0
o 234 Well Plll'gll’lg L Sevives s ..........
o 2340 Low-flow Purgmg and: Samphng e e e e T
S 2.3.4.2  -Conventional Purglng and Samphng ........................ Siiiih i 8
235 Sampling e e SRRSO rrereeraeeeaeaea e L9
L 2.3.6 -~ Miscellaneous .. it s
237 Quality. Assurance/Quahty Control ..... e e sk s s s s 1070
S 2370 Duplicate SAMPLES ..t 100
2372 Equipment/Rinsate BIANKS .. i 10
L2373 Trip Blanks............ hetesis i ae e esaenaas e T TSP Tt 10
Sl -'2 3, 7 4 Data Vahdatlon ....... B s R s e 1O

o REFERENCES ..... ...".....'-.'-.;;.a'.'a.;;;;..;;;......;; ..... '.'......‘..;.".'.a...'.-....'.'i';'..;;iii ..... ; .'...;'.-'.'.'...'.'.'.'...'..'.'.'....."....'.'.'..'.'.'.'..'.:;'.:;-'-..- 13

TABLES I ........................ N, .. ........... .......
- "FIGURES - e S

. - APPENDIXA: FIFLD. FORMS . . . ........................................... L R
' APPENDIXB:  WATER QUALITY HYDROGRAPHS o

BOE-C6-0056439



. L _. TableNO - : _ B Tlﬂ.e '''''''''''''' ) .

S R {7 ".__"-_-_Site'Locat'ion'Map i e L

T T 2 | N, ©All Groundwater Momtormg Wells -

e 3 : .Groundwater Monitoting Wells March 2008 Annual e .. ._

...... ' L Samplngvent ______________

'ANOCET

‘\l\ TRONMEN TAL, INL ’

BOE-C6-0056440



| _Boeihg Co'r_porate Real Esate _-

L BCRE
.............. bis below ground surface '

B-Sand

“Cal/OSHA
- CDM '
"~ C-Sand

DO

CEPA

HASP:
. ILM

-~ LBE. -
. Limin -
v
mgll

~ml/min -

- mS/em
omVo
. OSHA
PD
oA
ooQC
~UBF -

g/l
VOC -

'LARWQCB =

- 'Middle Bellflower B-Sand - :
- “California Division of Occupatlonal Safety and Health -
" Camp Dresser & McKee, Inc. :

- U.S. Environmertal Protectlon Agency
“- - gallon pérminute -
" Health and Safety Plaii

~Industrial Light Metals o
- In-situ Reactive Zone
S -Los Angeles Regional Water Quahty Control Board
. Lower Bellflower aqu1tard

~milliliter .. B e e
milliliter per minuté - ' : :

o mlthlemen per centlmeter BRI
- millivolt - . ' ' :
. Occupational Safety and Health Admlnlstratlon
. photo-ionization detector ...

- nephelometric turbldlty umt
~quality assurance - :
*quality control
" Upper Bellflower aqultard
microgram per liter -
- wolatile organic compound
- Waste Discharge Requirements

Middle Bellflower C-Sand
dissolved oxygen

. liter per minute
- Middle_"BellﬂoWer Mud S _ _
o omilligramper liter - o

Monitoring and Réporting Pro gram |

' BOE-C6-0056441



______________________________________ Page 1

Avocet Environmental, Inc. (Avoeet) on behalf of Boelng Corporate Real Estate (BCRE) has.:

R (s add1t10nal monitoring wells are 1nstalled during 2008 they w1ll be- added to’ the -

quarterly samphng pro gram and sampled for four consecutive quarters

- prepared - this work plan for continuing groundwater monitoring ~at The - Boeing Company . -
(Boeing’s) Former C-6 Facility (the site) in Los Angeles, California {Figure 1).- More than
50 groundwater monitoring - events . have been performed at the site since 1987 and two -
momtorlng events are planned for 2008 as llsted below - =

~This” Work plan 1dent1ﬁes the - groundwater mon1tor1ng wells ‘that w1ll be sampled and the”'

- constituents and parameters that will be measured during each event. ‘Groundwater monitoring
- activities related to ongoing or upcoming bioremediation pilot tests are discussed in. the
- Addendum to Building 1/36 (Parcel C) Source-Area Groundwater In-Siti Reactive Zowe Pilot

- Study Workplan (Camp Dresser McKee, Inc. [CDM], February 1, 2007) and the Adderndiim No. 2 ' o
L to i‘hé Buzldmg 2 ]n—Szt’u Reactive ZOne Pilot Tesl‘ Worlq)lan C Sandeoremedzaizon Amen’d'ment SOUIN

= '_ groundwater monltorlng program(s) anticipated for 2008 under Monltorlng and Reportmg_'. s

- Program (MRP) No. CI- 9310 and Individual Waste Discharge Requirements (WDR) Order No..
- R4-2007-0040 - related to- groundwater remediation.  Résults from the WDR: monitoring .
- program(s) will be submitted in separate reports.” This work plan presents the: 51te background e

.. the proposed groundwater mon1tor1ng progranl and the reportlng

" The Former C-6 Fa01llty comprises appr0X1mately 170 acres and is bounded by 190th Street fo-
. the north; Normandie Avenue to- the east; former industrial parcels, including the Montrose
- Chemical Superfund site (Montrose) to the south; and the former Industrial Light Metals (ILM) -~
- site to the west (Figure 1). Betweéen approximately 1952 and 1992, the site was used for =~
_aerospace manufacturing operations. - Operations at the site ceased -in the mid-1990s, the
- buildings were demolished; and most. of the parcels were sold and redeveloped for commercial/

light ‘industrial uses. -Environmental studies conducted at the site since the 19805 indicate that . -

" grounidwater beneath the site contains volatile: organic compounds (VOCS) These: VOCs have-
~been the focus of past and contlnulng remedlatlon efforts at the site.” '

ANOCET_
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19503 South Normandie Avenue, Los Ange]es Ca]rfornra S [ _ February 4, 2008 .00

| 111 ”Site Geolog‘y .................

'.underlaln by the Lakewood Formation. - The Lakewood Formation is subdivided: 1nt0 two

~ principal hydrostratigraphic units: the Bellflower unit and Gage aqulfer The Bellﬂower Unitis o
- further subdivided into the followmg e _ _ R e C

S L. "'Upper Bellﬂower aquitard (UBF) . o e
S ... Middle Bellftower B-Sand (B-Sand) o
Lot e Middle Bellflower Mud (MBEM) SRR o
Co e Middle Bellflower C-Sand (€ "S'and)' R TSN L |
* Lower Bellflower aquitard (LBF) - T

- The UBF comprises the upper 2016 60 feet of the Bellﬂower un1t and consists of ﬁne~gra1ned SRR o
- soils (predominantly fine sands, - s1lts, and clays), which. thicken to the east. A sandy zone :
- (Middle Bellflower Sand) that dips downward fo the east underlies the fine-grained soils.  The.
. Middle Bellflower Sand is generally 60 to 100 feet thick and is a massive, light yellowish- brown,-
- fine to medium sand with: discontinuous layers ‘of fine-grained sediment (silt and clay) that also-
~dip downward to the east. A fine-grained layer, referred to .as the Middle Bellflower Mud. -
. (MBFM), locally interrupts this sand. The top sand subunits are referred to as the B-Sand and
~the bottom sand subumiis as the C-Sand. The MBFM is discontinuous across. the site, but where =
* present, ranges in thickness from about 1 foot to 13 feet:and is comprised of laminated clay, silt, =
- .and very fine sand. The:MBIM thins foward the riorth and appears to be absent in the northern -
- portlon of the site (most of the former Bulldlng 1/36 portlon of the s1te) : '

S The Mlddle Bellﬂower Sand is underlaln by the LOWer Bellﬂower aqultard (LBF), another fine-.
- grained zone, at depths ranging from about 120 to 140 feet below ground surface (bgs). - The .
- fineg-grained LB ranges in thickness from 10 to:20 feet and appears-to be confinuous across the
e 31te The LBF separates the Middle Bellﬂower Sand from the underlylng Gage aqulfer

! 1.1.2 Slte Hydrogeology ------

" Groundwater at-the site s encountered at depths of approx1mately 55 to 70 feet bgs in the
relatively permeable- sediments of the Beliflower unit. Most of the: groundwater monitoring. .
Wells at the site have been installed in the B-and C-Sands W1th1n the BellﬂoWer unit.. .. :

. The B-Sand is found at approxunate depths of 55 to 70 feet bgs at the site, and is generally 25t0 o
40 feet thick. The B-Sand consists of predominately interbedded fine sands and silts. The most™ = -
- recent (September 2007) groundwater monitoring data for the site (CDM; November 29, 2007)
- indicates ‘the groundwater flow within the B-Sand to be predominantly toward the southwest '
with an aVerage grad1ent of 0.0009 fi/ft. ' :

| T _The C- Sand 18 found at approx1mate depths of 90 to 110 feet bgs at the site and extends to. depths'
: of 120 to 140 feet bgs The C-Sand con51sts largely of 1nterbedded very fine sands Wlth s11t and -

ANOCETM
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RS _grad1entof00009ft/ft(CDM November29 2007) ' SR R ._."'-5:::::::::::::'_. '

............. : The Gage aqulfer in the site v101n1ty occurs at an approx1n1ate depth of 150 feet bgs and ranges in _
~ ‘thickness from 40 to 50 feet (Haley and Aldrich; December 8, 2005) ‘The Gage aquifer is
~comprised. largely of sand. Groundwater flow within the Gage aquifer is- generally to the
----------------- southeast W1th an average grad1ent of 0. 0009 ft/ft (CDM November 29, 2007)

‘nclude DAC, EWE, MWB ™MW, WCC CMW EWC, IWC, MWC, and.'. =
| '.MWG) RN . |

e Groundwater momtorlng wells 1nstalled by ILM for 1nvest1gat10ns at its fa01hty_

.- -Groundwater monltorlng wells installed by Montrose for | 1nvest1gat10ns at 1ts'.'
- facility (prefix XMW) - '

. 'Groundwater monltorlng wells 1nstalled by BCRE in support of bloremedlatlon _ :
. pllot testlng (preﬁxes IRZ). - o o SRR

momtorlng wells. A total of 88 groundwater monltorlng wells have since beeri installed at the o
oosites - Twenty -of - these groundwater monltonng wells have been destroyed as a- result of L
redevelopment activities. . R : : L _-

o As of December-2007, a total of 68 groundwater monltorlng wells exist at the site. This: 1ncludes 5
~the 13 bioremediation groundwater monitoring wells (10 B-Sand and 3 C-Sand wells) installed.
in the southern portion of the site to monitor the effectiveness of a now-completed In-situ
Reactive Zone (IRZ) bioremediation. pilot test. Completion details  for- all |68 groundWate'r '_
momtorlng wells are included in Table 1 and the well locations are shown on Flgure 2.

= 'More than 50 groundwater mon1tor1ng events have taken place’ at the site since monltorlng began
- in 1987 CAll of the groundwater monitoring wells were typically sampled -during each:
- groundwatér tonitoring event, performed quarteily, until 1997.-. In 2000, the groundwater
. monitoring program was modified to two events per year: one full annual monitoring event-and -
-~ one plume- boundary-specific semiannual ‘monitoring event (Kennedy Jenks Consultants R
i 'December 15, 2000) : R o L

Avocr:r
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-The'-above events are 'descnbed- in Sect1ons 2.1 ‘and 22! -General mon1tor1ng. cons1derations are”
_ - described in’ Section 2.3, The monitoring program is presented: in Table 2 and Figures-3 and 4..
< As ostated previously, this :monitoring. is separate from, bit may . overlap, ‘WDR-specific Sl
© - groundwater monitoring being performed at the site. . At times during the ‘monitoring events, _
sampling” at certain wells- will concurrently satisfy’ both groundwater monitoting and- WDR- -
- specific monitoring requirements.” In addition, if any monitoring wells are installed during 2008,
- they will bé added to the quarterly’ sampl1ng program and sampled for four: consecutlve quarters R

" Some add1t1onal samphng and. analyses as appropriate, are also proposed for certa1n wells o
“collect additional data for evaluat1ng remed1al act1v1t1es atthe s1te '

~ The site-wide annual monitoring event will be performed in March 2008 Groundwater
‘monitoring will be performed. at 54 groundwater monitoring wells and 9 bioremediation
. momnitoring Wells as indicated in Tablé 2 and shown on F1gure 3. This task w1ll consist of the .
._-follow1ng act1v1t1es ' BRI : ' :

""" Measure stat1c groundwater in 63 groundwater momtorlng wells _' RTINS _

Measure field - parameters 1nclud1ng pH, temperature, spec1ﬁc conductance S
; ._..d1ssolved_oxygen (DO) and redox potential; using a calibrated sonde and flow-. -
- through cell at 63 wells®. A turbidity meter- (Hach 2100P or equal) will be usedto -

.'perlodlcally measure turb1d1ty of the water. durmg purgmg : -

X . Analyze. 10 percent of the samples in the ﬁeld using . a CHEMetncs Inc test k1t
' (K 751201 K—7540) asa quahty assurance (QA) check on DO measurements. -

e -Collect groundwater samples from the 63 mon1tor1ng wells and analyze for VOCs .
' 'by EPA Method 8260B. = S | |

- ? Five wells have been eliminated from the anmial prograr because they duphcate the: results of nearby wells Well .
o TMW_ 04 was eliminated because it is ‘duplicated by MWB005. -Wells IRZMWO002A/B- and IRZMWO03A/B were -
" éliminated bécause they duplicate the results of IRZMWOO01A/B: Concefitration-versus-time graphs 1llustrat1ng the
close agreement of water qualrty analyses from thiese: wells are presented i Appendm B. :

VIRGNMENTAL, TNC
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« Collect quality control (QC) samples consisting of duplicates (1 per 20 wells) and
[ equ1pment/r1nsate and tr1p blanks (each at arateof 1 per day of samphng) : S

e _Perform data validation on approx1mately 10 percent of the laboratory data for the - S
pr1mary samples as described in Section 2.3.7.4. -

The momtorlng methodology 18 presented in Sectlon 2 3. If selected Wells cannot be accessed' SRR :
- for any reason, they will be-scheduled for gauging and sampling during the next sampling event. -
- Groundwater . monitoring ‘wells: installed at the site by Montrose and ILM wrll be accessed
. through coordrnatlon w1th their respectlve envrronmental contractors. '

' The sémiannual momtormg event will be performed in September 2008 Groundwater -
- momtorlng will be performed ‘at a reduced number (28)° of groundwater monitoring wells; as
o ~indicated in Table 2 and shown in Figure 4; and will focus primarily on the boundarles of the
: L o groundwater plumes Thls task wdl cons1st of the- follow1ng activities: ' B

. ‘Measure static groundwater in. 40 groundwater momtorlng wells, Sl

. -and redox. poteitial, us1ng a calibrated sonde and ﬂow—through cell, at2¥ wells.
. A turb1d1ty meter’ wrll be used to perrodlcally measure turb1d1ty

o _ Analyze 10 percent of the samples in the field: us1ng a CHEMetrlcs Inc test kltn_' '.
'(K—75 12°orK- 7540) asa QA check-on DO measurements. - .

W Collect groundwater samples from 28 mon1tor1ng wells and analyze for VOCs o )
~using EPA -Method 8260B. .~~~ . ' '

S _. Collect QC samples cons1st1ng of dupllcates (1 per 20 wells) and equ1pment/
*rinsate and trip blanks (each at a rate of 1 per day of sampling).. '

+ Peiform data Valldatlon on approx1mately 10 percent of the: laboratory data for the
'pr1mary samples as descr1bed in Sect1on 2 3 7 4

' The momtorlng methodology is presented in Sectlon 2.3. If selected: wells- cannot be accessed-' R .
- for any reason, they will be scheduled for gauging and. sampllng during the next:sampling event. - o

7 The niumber of wells proposed for samipling (28) teflects a six-well reduction from the 34 proposed in the 2007 -
Groundwater Monitoring Work Plan (CDM; February 5, 2007). . The six wells (EWB001, EWC001, EWC002; .
- IWC001; TWC002, dnd MWC024), installed during October and Novémber 2006, wete sampled quarterly duting .~
| 12007, and since they -are hot located in plume boundary areas; are delegated to the annual sampling program. -

VIRGNMENTAL, INC.
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____________________ 19503 -South Norrnandie Avenue, T.os Angeles Callforn]a February4,2008
2. 3 GROUNDWATER MONITOR[NG METHODOLOGY .....................................................................
............... 231 Health and Safety
................. The work will. be' performed by Avocet under' a site- spec1ﬁc Health arid Safety Plan (HASP),

“iwhich has been developed .in -accordance with the federal Occupational Safety and Health
- Administration (OSHA)-and California Division.of Occupatlonal Safety and Health (Cal/OSHA)'.' -

------------ = regulations{ Title 29 CFR Section 1910.120° and 8 CCR 5192)
B _ 232 Groundwater Monltorlng and Sampllng ........ . :
o BCRE will notify' the Los Angeles Regional- Water Quallty Control. Boardm(.LARWQCB) ac x
R - minimum of one week prior to the start. of .groundwater mon1tor1ng gvents. The activities :
____________________________ - described i mn the subsequent paragraphs W1ll be performed R S g
233 Water Le'\%el'Gauglng __________________________
B . Prior to sampling each - monitoring Well depth 1o g'r'o'undwater will be measured to the nearest e
__________ - one-hundredth of a foot using an electronic water level sounder. Data from the well gauging will -
"""""" - be recorded in the Groundwater Monitoring Well Gauging Sheet (Appendix A), as wellas inan -~

- eléctronic format for upload to the project-database. Monitoring well vapor concentrations will -~~~
. be measured with a photoioriization detector (PID) following the removal of the well cap, and the =~ -

“results will be fecorded on the Gauging Sheet. - The Gauging Sheet will also include information
. “on the surface condition of each well and any repairs/modifications required or that may have .

______ - been conducted. During each monitoring event, all water level measurements will be collected ™
el within a single 24-hour period using the same water sounding tape. Water levels in wells with

e ._submerged screeiis that are noted to be under” pressure upon- removal “of the Well cap Wlll be
- o allowed time to stab1l1ze prior to water level gauging: : :

234 WellPurgmg T : o
During . each’ event, groundwater mon1tor1ng Wells Wlll be sampled in order of 1ncreas1ng_ S
-.concentrations. The sampling order will be determined based on the most recent groundwater '

analytical data ava1lable at the time- of sampl1ng and Wlll consider -any WDR Wells included in _
- the event.’ T SETEE y SR o o N

_ Prior to collectmg ground Water samples for: chem1cal analys1s wills scheduled to be sampled -
~will be purged to assure representative samples are collected from the formation. -Historically, -~
~groundwater sampling conducted for site characterization has been performed using conventional s
(i.e., three to five wetted casing volumes) puiging methods, whereas sampling conducted to- -
[ momtor in-situ bioremediation ha§ been performed using low-flow (i.e., minimal drawdown)
. purgmg methods On January 15 2008 a letter report presentmg a compar1son of h1stor1cal.'-
" methods was subm1tted to -the LARWQCB - The compar1son revealed. a good. correlat1on-
- between sampling methods, and the report stated Boeing’s intention to transition to the low-flow R
sampling - method beginning with the March 2008 groundwater monitoring event. “As a .

§ANoCET

P ENVIRONMEN EU I\(

' BOE-C6-0056447



~ maintain minimal drawdown of the water column within the well, as-determined through water- -

- indicator parameters (such as pH; temperature, specific conductance, DO, and redox potential) -
* should be monitored during: pumping, ‘with stabilization' indicating that purgmg is completed :
L (i.eiaccess to formation- quahty water 1s confirmed)and samphng can begin. ' :

| Low—ﬂow purglng will be conducted usmg either portable or dedlcated pneumatlc (bladder) or

Page 7.

samplmg in the event LARWQCB does not approve thls transmon prlor to the March 2008' :

event e T

_2 3.4, ] Lowﬂow Purgmg andSamplmg . SR PRI -

Low-flow purgmg differs from traditional methods of purging: in. that its use is based on the' '
observation that water moving through the formation also moves through the well screen. Thus,

the water in the-screen is representative of the formation water surrounding the ‘screen. Low- -

flow | purging involves removing water ditectly from the screéned interval without disturbing any

stagnant water.above the screen. This is doné by pumping the well at-a low enough flow rate to

level measurement during pumping. The objective is to pump in a manner that minimizes stress -

to the ground water system to the extent practical. Pumping at low rates, in efféct, hydraulically
“isolates the column of stagnant water in the well and negates the need for its removal prior to .-
sample collection. - Typically, flow rates on the orderof 0.1 to 0.5 liter per minute (L/min) are -
~used; however, this is-dependent on site-specific and well-specific factors, -as drawdown should

be minimized to the extent possible.  Pumping water levels in the: well and water quality -

| - eléctric submersible pumps, as long as the pump has. adjustable flow:rate controls.and is capable

of being run at a low eénough flow rate to avoid causing continuous drawdown in the well.. The -
~pumip will be- installed with the intake positioned near the mid-point of the well screen (or in.
water table wells near the mid-point of the saturated well screen interval). After the pump intake

is properly set in the well, the ‘pump will be started at -a low pumping rate; generally 100

'From the timé: the pump is starfed, the water level in the well will be measured: periodically to

© . detertine the amount of drawdown ‘caused by thé pumping. The pumping rate may then be-
- adjusted, either up or down, until drawdown stabilizes. —Although several researchers have
. proposed limits on the amount of drawdown that should be allowed before stabilization occurs: -
(e.g., 0.33 féet, Puls and Barcelona, 1996), none have provided any scientific rationale for the
limits. ASTM Intérnational ‘suggests that drawdown be: limited to 25 percent of the distarice -

milliliters per minute (mL/min) or, if 100 mL/min is not possible, the lowest flow rate possible. =~

* between the top of the well screen-and the pump intake; this equates to 2.5 feet in a:well with 10~ -
. feet of saturated screen interval. Since the objective of low-flow purging is to minimize stress on-
- the formation to: the extent practical, and. drawdown is a- measurable indicator of stress, Avocet

: 'Wlll endeavor to limit drawdown prlor to Stabilization. to 0 5 foot-or less SRR

3 Water quahty indicator parameters mcludmg pH temperature spe01ﬁc conductance DO and.
redox: potential, will be: measured in a.closed flow-through cell to determine when purging is

| ~complete: and sampling can ‘commence.  Though not -a cherical parameter,  turbidity is an -
indicator of stress on the forimation and turbidity measurements will be recorded, at a-minimum;,

iANOCET_
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_ ‘once when pumping is. initiated and again just prior fo sample collection, after indicator
................ parameters have  stabilized.  Indicator parameters will be considered -stable when three SRR
-consecutive readings made several minutes apart fall W1th1n the followmg ranges BRIERAA S '

o 02pHunits

e 43 percent of- the specrﬁc conductance measurement or O 02 m1ll181emen per
- centiméter (mS/cm), ‘whichever is greater '

Sl 10 percent of the DO readlng or £0.2 mg/L Whlchever is greater -

o e .' +20 millivolts (mV) for redox potential measurements '

.' L ' ': i'_-'-iIO percent of the’ turb1d1ty measurement or +1. 0 nephelometrrc unit - (NTU)
' -Whlchever is greater _ : :

The first -readmg will be recorded after stagnant water has been purged. from the pump; discharge -
_ . tubing, and one volume-of the flow cell —about 1-to 2 liters depending on the volume of the flow =
¢cell. The frequency of subsequent measurements will be based ‘on the time required to
o completely evacuate one volume of the flow cell, to enisure that independéent measuréments are
___________ - made. - Avocet intends to utilize the: QED MP20 flow cell, which has a volume of 175 mL; -
e . therefore, depending on the flow rate; measurements will be recorded every two minutes or less.” _
' - After drawdown and chemical indicator parameters stabilize, sampling may begin. Sampling -
- will be performed by disconnecting the inflow line from the flow cell and discharging the water -
~directly. into- laboratory-supplied  sample containers. - Groundwater “well purge information,
including the equipment used, pump placement, initial static :and final water levels, initial and
final pumping rates, and water quality indicator and turbidity measurements, will be recorded on
~the Groundwater Samplmg Data Sheet, an example of Wthh 1$ 1ncluded in Appendlx A ....... :

Traditional or conventlonal volume purgrng 1nvolves removmg thrée. to ﬁve Wetted casmg o
- volumes of water with-a pump.- Wetted casing volume will be calculated us1ng the static water
- level total Well depth and casmg drameter -as indicated below : o

Vs P hi(7.48)

‘where: V' = ore wetted casing volume (gallons) e
' 1 = inner radius of well casing (in feet) R
“h= length of water column (in feet) R

_'Due to the relatlvely large volume of water that must be removed from- each well, this purgmg _
~ method will utilize an ¢lectric submersible pump. - The intake of the submetsible pump will be
- positioned near the mid-point of the well-screen (or in water table wells, near the mid-point of -
. the saturated well screen interval). After the pump intake is properly set in the well, the pump -
- will be started at-a rate of less than 2.gallons per minute (gpm) for 4-inch-diameter wells and =
"1 gpm for 2-inch-diameter wells. The water level will be monitored during pu'r'ging' and the. -

7AN0CET

l‘\\lR(}'\T"ri]:.‘\t{‘U INC: -
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 Boging Former C-6 Facility ' e Page 9
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purge rate will be adjusted so that the draw-down in the well -is minimized to prevent
"""""""" : groundwater from cascading down the 1nter10r s1dewalls of the well casmg

'Durmg purgmg, water quallty 1nd1cator parameters, 1nclud1ng pH temperature specific
“conductance, DO, and redox potential, will be measured in.a closed flow=thiough cell to - :
determjne-when'_purging' is complete and.sampling can commence. Turbidity measurements will =~
- be recorded at the same tiime that chemical parameter measurements are made. The indicator _
.- parameters: will beé ‘measured using a Horiba U-22XD (or -equivalent) multi-parameter water - e
- quality instrument equipped. with a flow-through cell (approximately 1-liter capacity). . The -
" Horiba UJ-22XD will be. calibrated in. accordance with the: manufacturer’s instructions. As an
- additional calibration check, at least 10 percent of the dissolved oxygen ‘measurements will be.
S - field checked using a CHEMetrics test kit.  Indicator parameters will be measured throughout the
""" purging process, with readings recorded .at ‘the start of purging, after each wetted casing volume;
“and at the end of purging. - Purging will be deemed -complete when a minimum of three wetted -
casing volumes have been removed and three consecutive indicator parameter ‘measurements . - -
- achieve the stabilization criteria presented in the previous section. If parameters do not stabilize. e
- after five wetted casing Volumes purglng will be deemed complete e

235 Sampling

S When the volume purglng criteria have been. achleved “the pumplng Tate w1ll be decreased to
~about. 0.1 gpm and groundwater  samiples will be collected from the pump ‘discharge into
. appropriate laboratory-supplied “containers. . In -addition o the collection of samples for
- submission to ‘the project -analytical laboratory, samples will be tested at each wellhead for
- ferrous iron (Fe(Il)) using a Hach, Inc¢. field test kit. Samples will be stored on ice in a cooler -
. and transported by courier to a California-certified analytical laboratory for analysis under proper
~chain-of-custody protocols. = ‘Chain-of-custody forms will be maintained - throughout sample
- collection and ‘transport.. An example ‘chain-of-custody fori is provided in Appendix A. The
approprrate chain-of- custody information . w1ll also: be electronrcally uploaded to; the prOJect
o database . e ) . i

: 236 Miscellan€ous.

e Equlpment used for well purglng and. samphng w1ll be cleaned prior toand between groundwater B
" monitoring wells with an Alconox solution (orequivalent), then double-rirised with tap water and -~
- deionized or distilled water to reduce: the potential for cross-contamination. . Well purge water . =
- and water used to decontaminate equipment will be stored in properly labeled, UN-approved.
. 55-gallon drums or other approved containers and stored onsite-ata location selected by BCRE. -
" The water will be properly manifested and dlsposed of by Avocet follow1ng rece1pt of the:_' N
- laboratory results T :

: Groundwater analytlcal results will be reported on: RWQCB Laboratory Report Forms 10A/ lOB- S

or their equivalent in units of milligrams per liter (mg/L) or micrograms -per liter (ug/l), as

“appropriate. - Field ‘data. will' be collected and recorded on standard groundwater monitoting -
. forms, and the laboratory data w1ll be submitted electronlcally for upload to-the: pr0Ject database

NV ]R(}'\T’\f’i}f NTAL, INC:

BOE-C6-0056450
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2.3. 7 Quahty Assurance/Quahty COIltl‘Ol ...............................................................................

33 7. ] Dup]zcate Samples -

i One duphcate groundwater sample will be collected for every 20 groundwater samples: asa. .
- check for sample homogeneity and laboratory precision. (three samples in March and two. in
- September). Duplicates will be collected, packaged, .and sealed in the same ‘manner as the
- primary samples. - Duplicates will be assighed separate sample nurbers and subinitted blind to. -
: _the laboratory Dupllcate samples will be analyzed for VOCS us1ng EPA Method 8260B

2.3, 72 Equzpment/RmsateBlanks L _____ e

_ _One equ1pment/r1nsate blank sample will be collected prior to the 1n1t1at10n of sampllng act1v1t1es SERR
- as a check for cross-contamination. - Another sample will be collected each day, throughout the
~ duration of the sampling event, when sampling equipment is cleaned and reused in the field asa -~
- check for -cross-contamination (an estimated eight samples: in March and five samples in -~
‘September). Deionized water, provided by the laboratory and used to prepare the trip blanks, -
- will be used to fill- or rinse the sampling equipment after the equipment has been cleaned, then
- collected 'in sample containers.  The equipment/rinsate blanks Wlll be analyzed for VOCs using -
__EPAMethod8260B _ o e, SR SO o

One tr1p blank will be prepared in the laboratory for each day that groundwater samples are
collected and shipped to the laboratory (an estimated eight sarmples in March and five samples in
~September). ‘The trip blanks will be prepared in a clean environment and keptiin the cooler used
- 1o ship the samples. The trip blank provides a check for contamination during: tranSport and will . -
Cobe analyzed for VOCS using EPA Method 8260B T U SRR : .

..2 3 7.4 Data Valzdatzon

A subcontractor will perform data valldatlon i accordance with U, S Env1ronmental Protectlon'_ L
''''''''''' - Agency (EPA) Contract Laboratory Program National Functional ‘Guidelines for Organic Data
""""" “Review (EPA, 1999-and 2001). Approximately 10 percent of the laboratory data for the primary -
-~ samplés will be reviewed during each monitoring event to verify that the data are of sufficient
quality (six samples from the March annual event and three samples from the September
- ~ semianiioal event).. The data packages to be validated will b selected randomly. - Approximately:
-0 55 percent-of the selected data packages will be subJected to T1er 1 Val1dat1on and 40 percent W1ll._ S
: _ be subJected to T1er2val1dat1on e S

AVOCET

ENVIRODNMEN TAL, INC.
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- ' .-Groundwater elevatron contour maps for the B Sand the: C Sand, and the Gage ..... _-
-aqu1fer TR HITR I B o ahth

: _. o _°_' - _Hydrographs for the B- Sand the C- Sand and the Gage aqulfer

I o - _'Concentratlon—versus—hme graphs for select Wells and select VOCs in the B and

: '°_ 'Groundwater 1soconcentratlon maps for key compounds of concern ‘at the site _
'-(trlchloroethene and 1 1- d1chloroethene) for the B-Sand and: C Sand, '

' ' 'Groundwater elevat1on contour maps for the B Sand the C Sand and the Gage _

sl P SN,

Reports erl be . subm1tted to.. the LARWQCB approxrmately 60 days after recelpt of the

- laboratory results from ¢ach sampling event. With the annual and semiannual mornitoring events . -
- oceurring in March and September 2008 reports for these events w1ll be . prov1ded to- the =~ -

5AwoCET
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LARWQCB by May 30 and November 28, 2008, respectively. The reports will consist of a hard

............... “copy of fext, tables, figures; and the appendices containing the field and laboratory data, The
' - feports will also be uploaded over the internet onto the ‘State Water Resources Control Board.
- GeoTracker data management. system - '

. -AVOCET ENVIRONMENTAL INC e T

o 6J%f§£2&“  ;}*a1f'm* 5,-5ff£. T
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.Camp Dresser McKeg, Inc., January 25 2008, Addendum No. 2 to-the Building 2 In-Situ :
' ‘Reactive Zone Pilot Test Workplan, C-Sand Bioremediation -Amendment Injections; = - :

- Former C-6 Facility, 19503 South Normandie: Avenue, Los Angeles Cahforma ‘prepared.. o -
'_.for Boeing Corporate Real Estate, Long Beach, Cahfornla R S o L

-Camp Dresser. McKee Inc. February 1 2007 Addendum to Bulldlng 1/36 (Parcel C) Source— G
o Area . Groundwater ~In-Situ Reactlve Zone Pilot Study  Woikplan, Boeing - Realty
BIR ~‘Corporation Former C-6 Facility, 19503 South Normandie Avenue, Los Angeles,
' Callfornla prepared for Boemg Realty Corporat1on Lr)ng Beach, Californma.

N Camp Dresser McKee Tric., February 5, 2007 Groundwater Momtorlng‘ Worl{”Plan 2007, .......
SRR .. Former C-6 Facility, 19503 South Normandie Avenue, Los Angeles, California, prepared_ BRI
EERERRE for Boeing Realty Corporatlon, Long Beach, California. .~ . RRIEIEE

Camp Dresser McKee Inc May 29, 2007 Annual Groundwater Monltorlng Répoit 2007, . ._
: Former C-6 Facility, 19503 South: Normandie: Avenue, Los Angeles, Cal1forn1a prepared
for Boelng Realty Corporatlon, Long Beach; California.

R -Camp Dresser McKee, Inc:; November 29; 2007, Sem1 Annual Groundwater Momtorlng Report— SRR
September 2007, Boeing ‘Corporate: Real Estate; Former C-6 Facility, 19503 South
- Normandie: Avenue, Los Angeles, California, prepared for: Boelng Corporate Reéal Estate,
LDHg Beach Cahfornla . e L : . .

.::.Haley & Aldrich; Inc., March 31, 2003 Slte W1de Groundwater Monltorlng Work Plan, Boelng-_ B L
“Realty Corporation, Former ‘C-6 Facility, Los Angeles, California, Prepared for Boelng R
Realty Corporatlon Long Beach; Cahfornla '_ ----------- _ o

. ‘Haley & Aldrlch December 8, 2005 Well Completlon Report Groundwater Monltormg - Wells
- MWG001, MWG002, MWG003, MWG004, and MWC009, Boeing Realty Corporation, _
Former C-6 Facility, Los Angeles Callforma, prepared for Boemg Realty Corporatlon ;.
Long Beach, Callfornla

B Kennedy/]enks Consultants, Inc December 13, 2000 Groundwater Monltormg Work Plan B
L 2000.- . . S

Los- Angeles Reglonal Water Quahty Board (LARWQCB) 2003 Work Plan Approval--'
~‘Groundwater Monitoring . Work: Plan; Former C-6 Facility, Boemg Realty Corporation, -
Torrance (File No. 95-036, SLIC 0410) dated December 12, 2003 _ D '

- Los Angeles Reglonal Water Quahty Board (LARWQCB).. 2007 Letter to Boelng Realty' - _-
Corporatlon (BRC) Waste Dlscharge Requlrements for Pilot Tests to. Evaluate -

LNV IR(}'\T".’IP \f T ’L] 1NC:
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‘Bioremediation of Volatile Organic Compounds (VOCs) in Groundwater, Boeing Realty _
e ~Corporation, Former C-6 Facility, 19503 South:Normandie Avenue, -Los Angeles, ... .
‘California (Flle No 95- 036 SLIC NO 410 Site ID No. 1846000) August 10, 2007 """""""""

'_ Tos Angeles Reg10nal Water Quahty Board (LARWQCB) 2008. Draft Momtorlng and-'

- e - - Reporting. Program No:. C1-9310 for Boelng Corporate Real Estate (formerly Boelng.: USRS :
o Realty Corporation) Former C-6 Fac111ty, File No 95-036, ‘Order No R4 2007- 0040
...... '. SRR ]anuary 2008 S - RN :

'. S Puls RW and - MLJ. Barcelona 1996 Low—Flow (Mlnlmal Drawdown) Ground-Water REEIRIEEIEEIEEE -
. Samphng Procedure, U.S. Environmental Protection Agehcy; Office of Research and’ -
Development Pubhcat10n#EPA/540/5 95/504, 1996, pp 12.. S O ROREEIR NV .

- Furictional Gu1de11nes for Organlc Data Rev1ew OSWER 0240.1- OSA—P PB99 963506,

- EPASAO/R-99/008. October 1999, s
. _. . US .EnV1r0nmental Protect10n Agency, 2001. USEPA C(')'ntract Labor'at(')ty Program”Natlonal.'._- R ;.
.. Functional Guidelines for Low Concentration Orgamc Data Rev1ew OSWER 9240.1- :
34, EPA540-R-00-006. June 2001 R e S .
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-------- Groundwater Monitoring Well Completion Details

‘Table 1

“Boeing Former C-6 Facility =

.......................................................................................... Los Angeles, California -~ -
o Reference Boring Screen Depth | Depthto Top | Casing .
. Water-Beari . O T . s . . . . ‘Slot Si: .
Well LD. e eatiig “ Fasting®™ | - Nortiiing™? | --Elevation. | Total Depth | . Tnterval .. |-of Filtér Pack | Diameter - | Casing Type |- 02 Drilled Date
. Unit - 3 _ o : I T o {(inches).. .
. o ) {feet amsl) - {feet) (feet) . - (feet) - (itiches) _ 7 -

BL-03

B-Sand

02/08/99

6,468,962 1,768,747 58.66 79 59-79 2 Sch 40 PVC 0.01
DAC-P1 B-Sand 6,468,953 1,769,774 55.13 90 60-90 55 4 Sch40 PVC 0.01 09/25/89
EWB0014 B-Sand 6,470,381 1,769,604 53.01 90 59.2-89.2 56 6 Sch 80.PVC 0.02 11/09/06
EWB002 B-Sand 6,470,279 1,769,773 53.74 90 60-90 56 6 Sch-80 PVC 0.02 06/13/07
MWBO005. B-Sand 6,470,232 1,769,063 52.1 85 65-85 63 4 Sch40 PVC 0.01 08/08/03
MWB003 B-Sand 6,470,193 1,769,474 56:95 92 65-90 63 2 Sch 40 PVC 0.02 11/30/05
MWB006 B-Sand 6,470,251 1,770,051 53.9 93 65-90 63 2 Sch 40 PVC 0.02 12/01/05.
MWB007 B-Sand 6,470,211 1,770,213 51.39 92 60-90 57 4 Sch 40 PVC 0.02. 06/06/05
MWBO012 B-Sand 6,470,035 1,769,019 52:43 90.5 64.5-84.5 62 4 Sch 40 PVC 0.02. 05/17/04
MWBO013 B-Sand 6,469,592 1,769,396 55.33 36.5 65-85 62 4 Sch 40 PVC 0.02 05/17/04
MWB014 B-Sand 6,470,230 1,763,337 51.69 36.5 65-85 62 4 Sch40.PVC 0.02 05/17/04
MWB019 B-Sand .6;469,970 1,768,093 55:18 90.5 65-85 62 4 Sch40 PVC 0.02 05/17/04
MWB020 B-Sand 6,470,396 1,770,363 51.07 120.5 59.5-89.5 56 4 Sch 40 PVC 0.02 06/06/05
MWB027 B-Sand 6,469,943 1,769,934 57.14 91.5 67.5-87.5 65 2 Sch 40 PVC 0.02 11/30/05.
MWB023 B-Sand 6,470,106 1,769,475 56.84 93 65-90 63 2 Sch 40.PVC 0.02 12/01/05
TMW 4 B-Sand 6,470,254 1,769,116 51.39 34 58-78 56 2 Sch-40 PVC 0.01 06/30/98
TMW 6 B-Sand 6,470,299 1,763,718 51.72 93 67-87 66 2 Sch 40 PVC 0.01 07/01/98
TMW 7 B-Sand 6,470,318 1,769,483 53.96 91 65-85 63 2 Sch40 PVC 0.01 06/29/98
TMW 3 B-Sand 6,470,329 1,769,594 53.98 90 61-81 59 2 Sch40.PVC 0.01 06/29/98
TMW_10 B-Sand 6,470,723 1,768,951 49.92 85 60.5-80.5 58 2 Sch 40 PVC 0.01 01/28/99
TMW._11 B-Sand 6,470,721 1,768,204 49.85 83 58-78 55 2 Sch 40 PVC 0.01 02/01/99
TMW. 14 B-Sand 6:469,550 1,768,199 58.91 90 65-85 63 2 Sch 40 PVC 0.01 02/03/99
TMW 15 B-Sand 6,469,555 1,763,950 57.65 92 62-87 60 2 Sch40.PVC 0.01 02/04/99
WCC 38 B-Sand 6,470,367 1,770,021 52.8 92 69-89 64 4 Sch40 PVC 0.01 10/26/87
WCC- 48 B-Sand 6,470,499 1,769,357 52.23 92 70.5-90.5 65 4 Sch 40 PVC 0.01 10/27/87
WCC 58 B-Sand 6,470,722 1,769,779 52.32 91 61-91 64 4 Sch40 PVC 0.01 11/24/87
WCC. 68 B-Sand 6,470,336 1,769,734 52.7 91 60-90 54 4 Sch 40 PVC 0.01 09/22/89
WCC. 78 B-Sand 6,470,505, 1,769,695 52:21 91 60-90 54 4 Sch-40 PVC 0.01 06/08/89
WCC 98 B-Sand 6,470,683 1,769,409 54.96 92 60-90 55 4 Sch 40 PVC 0.01 09/21/89
WCC. 128 B-Sand 6,470,506 1,769,496 51.32 92 60-90 55 4 Sch40.PVC 0.01 09/17/90,
XMW-09 B-Sand 6,470,407 1,767,930 53:16 - 66-81 - 4 - - 05/09/89
XMW-19 B-Sand 6,470,722 1,763,538 49.33 - 63-79 - 4 - - 03/30/90




-------- Groundwater Monitoring Well Completion Details

‘Table 1

“Boeing Former C-6 Facility =

.......................................................................................... Los Angeles, California -~ -
o Reference Boring Screen Depth | Depthto Top | Casing .
. Water-Beari . O T . s . . . . ‘Slot Si: .
Well LD. e eatiig “ Fasting®™ | - Nortiiing™? | --Elevation. | Total Depth | . Tnterval .. |-of Filtér Pack | Diameter - | Casing Type |- 02 Drilled Date
. Unit - 3 _ o : I T o {(inches).. .
- o : {feet amsl) - {feet) {feet) - (feet) - (itiches) -

97

CMWO0001 C-Sand 6,470,700 1,768,183 124 99-124 4 Sch 40 PVC 0.01 08/15/03.
CMWO0002 C-Sand 6,470,554 1,767,936 124 99-124 97 4 Sch40 PVC 0.01 08/14/03
CMWO026 C-Sand 6,470,279 1,768,603 117 92-117 90 4 Sch 40.PVC 0.01 08/06/03
EWC001 C-Sand 6:470,359 1,769,706 125 97-122 94 4 Sch 80 PVC 0.02. 11/08/06
EWC002 C-Sand 6,470,267 1,768,368 125 96-121 93 4 Sch 80 PVC 0.02 10/20/06
IWC001 C-Sand 6,470,121 1,763,453 125 95-115 92 4 Sch80.PVC 0.02 11/02/06
I'WC002 C-Sand .6;470,239 1,768,669 125 96-116 93 4 Sch.80 PVC 0.02 10/31/06.
MWC004 C-Sand 6,470,436 1,769,491 113 96-116 93 4 Sch 40 PVC 0.02 06/07/05
MWC006 C-Sand 6,470,252 1,770,037 117.5 95-115 93 2 Sch 40 PVC 0.02 11/29/05.
MWC007 C-Sand 6,470,172 1,770,172 119 97-117 93.5 4 Sch 40.PVC 0.02 06/03/05
MWC00S. C-Sand 6,470,658 1,769,365 125 101-121 97.5 4 Sch-40 PVC 0.02 04/28/05
MWC0L1 C-Sand 6,470,263 1,769,749 117 94-114 92 2 Sch 40 PVC 0.02 11/29/05
MWCO015 C-Sand 6,470,304 1,768,821 128 100-125 99 4 Sch40 PVC 0.02 05/17/04
MWCO16- C-Sand 6,409,937 1,763,720 131 102.5-127.5 101 4 Sch40.PVC 0.02. 05/17/04
MWC017 6,469,979 1,768,093 128 100-125 99 4 Sch 40.PVC 0.02. 05/17/04
MWC021 6:470,705 1,768,939 126 97-122 94.5 4 Sch 40 PVC 0.02 05/17/04
MWC022 6:470,454 1,769,936 120 97-117 93.5 4 Sch 40 PVC 0.02 06/07/05
MWC023 6,470,423 1,769,302 120 97-117 94 4 Sch40 PVC 0.02. 06/07/05
MWC024 6,470,266 1,763,409 125 96-121 93 4 Sch 80 PVC 10/26/06
IRZB0031 B-Sand 6,470,037 1,763,714 52.92 - 64.5-89.5 0.75. Sch40.PVC 0.01 09/04/03
IRZB0095 B-Sand 6,470,033 1,763,619 52.7 - 65-90 63.2 0.75 Sch40 PVC 0.01 09/05/03
IRZMWO01A B-Sand 6,469,344 1,768,988 56.77 - 6575 63 1.5 Sch40 PVC 0.01 06/26/02
IRZMW001B B-Sand 6,469,844 1,763,988 56.7 - 80-90. 79 1.5 Sch 40 PVC 0.01 06/26/02
[RZMWO02ZA B-Sand 6,469,840 1,763,989. 56.66 - 68-78 66 1.5 Sch 40 PVC 0.01 06/03/03
IRZMW002B B-Sand 6,469,840 1,768,939 56.76. - 83-93 82 1.5 Sch 40 PVC 0.01 06/03/03
IRZMWO03A B-Sand 6,469,867, 1,763,935 56.73 - 61-71 60 1.5 Sch 40 PVC 0.01 06/02/03
IRZMW003B B-Sand 6,469,867 1,763,935 56:78. - 80-90 79 1.5 Sch 40 PVC 0.01 06/02/03
IRZMW004 B-Sand 6,470,051 1,763,610 53.06 - 65-90 63 4 Sch40.PVC 0.01 09/04/03
JRZMWO0S5 B-Sand 6,470,038 1,768,708 52.77 - 65-90 63 4 Sch 40.PVC 0.01 09/05/03
IRZCMW001 C-Sand 6,470,218 1,768,660 51.74 - 92-117 90 4 Sch 40 PVC 0.01 08/06/03
[RZCMW002 C-Sand 6:470,417 1,763:410 55.6 - 96-121 94 4 Sch 40 PVC 0.01 05/12/04
IRZCMW003 C-Sand 6,470,293 1,763,593 51.69 - 92-117 90 4 Sch40 PVC 0.01 08/08/03

ENVIRONMENTAL, INC.
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-------- Groundsvater Monitoring Well Comipletion Details
“Boeing Former C-6 Facility

‘Table 1

Los Angeles; California -

) Notes:

{1y:California State Plang North American Datum 6f 83 (NAD 83J, Zone 5, Feet

{3y Coordinates were shghtly fevised based ofi additionial siurvey dong 1 Novettiber 2006

) (4) Well EWB0O1. contains 4 permianent puiip.. The top of casitig way modified when a vault was ingtalled. ‘Total depth {below- top of casing [BTCTy prior to modification was-88.7 feet. Total -

{2y feet ainsl = feet above itnear sea level. Elevations based on North Anierican Vertical Datim of 1988 (NAVD 88)

depth-after modification is 84.7 feet.(i:e., approximately # feet of casing was removed < new TOC elevation approximatély 49.01 feet-amsl). The wéll is-equipped with a‘transducer. The .

transducer was installed approxnnately 73.1% fcet BTC. OnDcccmbcr 12,21.6 feet of water covered the iransducer--a water level of 56.55 feet BTC. Th1s equates.io-a water table clcvatlon on

“12/12-0f -7.54 féet amsl.-

S =yinknown

" Page3of3

" AVOCET

ENVIRONMENTAL, INC:

. Water-Bearing e . Refer.eflc.e . B°_ri“g_._. _Scregn Depth | Depth to Top Casing . Slot Size .
Well LD, . Unit "Eashng(l A Nortiiing* | --Elevation . | Total Depth Interval .- |-of Filtér Pack | Diameter - | Casing Type | . (inéhe's) Drilled Date
- ot {feetamsl™ | - (feet) (fect) - (feet) - - (irtchesy - '
MWG0O01 Gage Aquifer 6,470,706 1,769,149 54.13 190 156-186 152 2 Sch40 PVC 0.02. 04/22/05. )
T aowGooz Gage Aquifer | 6470,705 1763452 54.78 195 162-192 158 2 Sch40PVC | 0.02 04/23/05_||
. " MWG003 Gage Aquifer 6,470,056 1,768,915 53.079 185 154.5-184.5 150 2 Sch 40 PVC 0.02. 09/12/05 " i
[ »waGooa Gage Aquifer | 6,470,230 1,763,339 52,049 136 155-185 150 2 Sch40PVC | 0.02. 09/12/05 ||

BOE-C6-0056459



‘Table 2.
2008 Groundwater Monitoring Program
- Boeing Former C-6 Facility -+

- Los Angeles, California

"""""""""" March 2008 September 2008
Wellip Wéfer-Bear{ﬁg . Annuoal Event Analytical Program Semiannuoal Analytical Program. . -|f
----------------- - Uit Water Level VOCs Field Water Level|  VOCs Field [RIEPTERN
................ ‘Gauging T (8260B) Parareters Gauging- | - (8260B_) Parai‘n’etér‘sﬂ')'
............ BL_03 B_Sand X x X x
"""""" DAC-P1 B-Sand x X x X
___________ EWB001 B-Sand X x X
........ EWB002 B-Sand X X X
MWO0005 B-Sand X X X X
MWB003 B-Sand X X X
------ MWB006 B-Sand X X X
__________ NWBG07 BSend m ” " m " x
MWBO012 B-Sand X X X
MWBO013 B-Sand X X X X X X
MWBO014 B-Sand X X X X
MWBO019 B-Sand X X X X X x 0.
MWB020 B-Sand X X X X X X
MWB027 B-Sand X X X X X X
MWBO028 B-Sand X X X X
TMW 04 B-Sand X
TMW 06 B-Sand X X X = V1 W
TMW 07 B-Sand X X X
TMW 08 B-Sand X X X
TMW 10 B-Sand X X X X X X e
TMW 11 B-Sand X X X X X X
TMW 14 B-Sand X X X X X X
TMW 15 B-Sand X X. X X X X
WCC, 35 B-Sand X X X X X X
WCC 45 B-Sand X X X X X X
WCC 558 B-Sand X X X X X X
WCC 65 B-Sand X X X
WCC 758 B-Sand X X X X X X
WCC. 95 B-Sand X X X X X X
WCC. 128 B-Sand X X X X X X
XMW-09 B-Sand X X X X X X
XMW-19 B-Sand X X X X X x -
CMWO0OL C-Sand X X X X X X
----- CMWO002 C-Sand X X X X X X
----- CMWO026 C-Sand X X X
EWC001 C-Sand X X X
"""" EWC002 C-Sand X X. X X L
""" WCo01 C-Sand X X X X
IWC002 C-Sand X X X
MWC004 C-Sand X X X X X X
MWC006 C-Sand X X X
MWC007 C-Sand X X X X X X
MWC009 C-Sand X X X X X X
MWC011 C-Sand X X X
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‘Table 2.
2008 Groundwater Monitoring Program
- Boeing Former C-6 Facility - '

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' - Los Angeles, California =~ -
"""""""""" March 2008 September 2008
Wellip Wéfer-Bear{ﬁg " Annuoal Event Analytical Program Semiannuoal Analytical Program. . -|f
................. . Unit Water Level VOCs Field [ water Level | vocs Field |
................ _ o Gauging | (8260B) Parameters” | Gauging: -(8260B) P_aram'etér‘sﬂ)'
MWC015 C-Sand X X X X
............ MWC016 C-Sand X X X
"""""" MWC017 C-Sand X X X X X X
MWC021 C-Sand X X X X X .S |
MWC022 C-Sand X X X X x X
MW(C023 C-Sand X X X X X X
X X X ................

______ T Lt - : :
TRZB0095 B-Sand X X <
IRZMWOOTA|  B-Sand X x "
IRZMWO001B| _ B-Sand X x — T
IRZMW002A| — B-Sand X
IRZMW002B| _ B-Sand T T T T —T1—1 =
IRZMW003A|  B-Sand X
TRZMWO003B| _ B-Sand x
RZMW004 B-Sand X " x
TRZMW 005 B-Sand X X <
IRZCMW001|  C-Sand X x "
RZCMW002|  C-Sand X " ”
RZCMW003|  C-Sand X X ” m

. .D.w.uphcate.é (1 per 20 ;wells)

S x (4)
""" _ || Rinseate Blanks (1 per day) x(.8) x(5) I
<o Trip Blanks (1 per day) x( &) x(5) |
- Notes:
- VOUCs =volatile organic compounds using EPA Method 82608, e
- Freld Parameters =pH, dissolved oxygen (DOY; redox, turbidity, electrical conductivity, and temperature,
(1) As a quality assurance check ot DO measurements, 10 percent of the.samples will be-analyzed in the field usinga .00

‘CHEMetrics, Iic test kit (K-7512 of K-7540):
' .(2) Quality:control sample numbei baséd on estimated. muniber of sampl]ng days :

..... G N VIROUMENTAL, INC,
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> AVOCET

ENVIRONMENTAL, TNC:

'GROUNDWATER SAMPLING DATA SHEET

Project Name:

Project No.:

Prepared by:.

Well Identification

Weather:

Measurement Point Description

.Pump Intake:

_Field Equipment:

Purge Method:.

_ Well Condition:.
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o .].Efr.evious. _].?réviéus .P.re\./iq.us ey o Well .. |Measutement] Depth to Depth to N o o e
Well ID Measurement| . Dépth.to - Tétal Date Timg i . PID {ppm) . : Total Depth | .Personnel | .. Comments/Well Conditon
o o Dite Water :"D'epth' ... | Diameter o Point. Water. . . Water #2 _ e .
EWB001 Sep-07 60.15 88.95 TOC-N.
EWCO001 Sep-07 598 [12321| TOC-N.
CMW0001 Sep-07. 63.05 | 124:35 o~ | 1 ]
MWC024 Sep-07 60.02 | 121.35 TOC-N
IRZMWOO02B [ Sep-07 64.63 89.92 TOC-N
NIRZCMWO02 | Sep-07 6449 | 12122  f TOC-N
IRZB0081 Sep-07 61.85 83.55 TOC-N
IRZB00S5 Sep-07 | 61.74 84.44 TOC-N.
CMW026 Sep-07 | 59.73 | .119.62 TOC-N.
IRZMWOO3B | Sep-07 64.52 93.2 TOC-N.
CMWO0002 Sep-07 61:38 | 124.07 TOC-N.
IRZMWO05. | Sep-07 60.78 88.16 TOC-N
IRZMWOO1B | Sep-07 6442 89.9 TOC-N
EWC002 | Sep-07 | 6021 | 12151 | . TOCN |
TWC002 Sep-07. 59.7 116.01 TOC-N
IRZMWO004 Sep-07 61.36 | 90.65 TOC-N
TWCO01 Sep-07 | 62.05 114 TOC-N
IRZCMWO0O0L | Sep-07 59:29 116:3 TOC-N
IRZMWOO1A | Sep-07 64.71 75.21 TOC-N.
IRZMWOO3A | Sep-07 | 6447 | 7663 | ). ToCN f oo
IRZMWOO2A | Sep-07 64.94 XN I T T TOC-N
IRZCMWO003. |  Sep-07 60.07 | 117.58 TOC-N
TMW_6 Sep-07 "59.85 784 TOC-N
MWCO15 Sep-07 59.7 120.42 TOC-N |
MWBO019 Sep-07 | 63.8 85:11 TOC-N.
MWCOL7 Sep-07 64.05 ] 12691 TOC-N
MWCO16 Sep-07 61:3 128 "TOC-N
TMW 4 Sep-07 | 5926 | 77 TOC-N
MWC004 Sep-07 | 59.24 | 114.51 TOC-N.
MWIBOO7 Sep-07 58.18 90.71 TOC-N
WCC_45 Sep-07. 59.23 89.73 “TOC-N
DAC-P1 Sep-07 | 6244 89.95 TOC-N
MWC006 Sep-07 60.92 | 116,71 TOC-N
MWB0O06 Sep-07. 60.8: 92.9 TOC-N.
MWB005 Sep-07 59.9 87.6 TOC-N.

Groundwater Monitoririg Well Gauging Sheet

~ BCRE Formier C-6 Facility
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Grotuindwater Monitoring Well Ganging Sheet
~ BCRE Formier C-6 Facility

I .].?r.evious. _].?révi(?us .P.re\./iq.us e . Well . |Measurement] Depth to Depth to IR s e T o :
Well ID Measurement| . Dépth.to - Tétal Date Timg i . PID {ppm) . : Total Depth | .Personnel | .. Comments/Well Conditon

- - Date Water :"D'epth' o _— ...| Diameter R . Point. Water - Water #2 | B .
MWC023 Sep-07 | 5854 | 11611 TOCN Voo bl .
WCC_35 Sep-07 59.660 | 87.89 TOC-N

MWB028 Sep-07 | 64:28 | 90.26 TOCN | |

MWBO027 Sep-07 64:1 88.92 TOC-N

MWBO003 Sep-07 64.31 90.1 TOC-N
MWG003 Sep-07 61.92 184.5 TOC-N

TMW._8 Sep-07 61.28 80.96 TOC-N
MWG001 Sep-07 | 63.25 | 185.93 TOC-N.

WCC_9S Sep-07 62.33 89.98 TOC-N.

MWB020 Sep-07 57.24 | 119.81 TOC-N

MWCOL1 Sep-07 613 | 114.11 TOC-N.

BL-03 Sep-07 67.15 78.95 TOC-N.

MWBO012 Sep-07 61.94 | 8§4.02 TOC-N |

MWC009 Sep-07 62.72 119.6 TOC-N

MWC022 Sep-07. 58.6- | 116.09 TOC-N.

WCC_75 Sep-07 59.35 89.3 TOC-N.} |

MWB014 Sep-07 60.02 86.5 TOC-N

XMW-19. Mar-07 57.1 76.82 TOC-N

MWCO007. Sep-07 58:4 118:8 TOC-N

XMW-09- Mar-07 61.77 | 7638 TOC-N.
MWG004 Sep-07 61:39 [ 184.25 TOC-N.

WCC_58 Sep-07 59.75 89.95 TOC-N

MWB013 Sep-07 62.97 86.46 TOC-N

MWC021 Sep-07 | 6243 | 1255 | . ... TOCN | il b

TMW_10 Sep-07. 57.5 77.7 TOC-N

TMW. 15 Sep-07 6591 86.92 TOC-N

TMW-11 Sep-07 58.14 76.81 TOC-N

TMW_14 Sep-07 67.7 84.8 TOC-N

MWG002 Sep-07 64.32 192 TOC-N.

EWB002 | Dec-07 | ©60.93 94:3 TOCN N e s
TMW_7 Mar-07 6l 83.92 TOC-N

WCC_GS. Mar-07 60.05 84.9 TOC-N
WCC: 128 Mar-07 | 58.62 92 TOC-N
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16 Technology Drive, Suité 154

: = AV OCET . lrvine, California 92618:2327 - -
v E* T ! I
o o W NVIRONMENTAL, INC. : TEL'(949) 296-0977 :
R . _ U FAX(949) 296-0978 >
Project information: Analyses
. . . " - ™ S . @
Site-Name Boeing Former C-6 Facility - Building 1/36 o § _é _E,’ -
_ _ - = s |
Site Address. Los Angeles, CA _ s lgB el §268
_ @ |2 |Bg e | kg
Project No. 1155.002 2 | @ 53| En8s
st M L Mi . & i %; himy g = 'ﬁ: 5 ,"E"r".g
Project Manager ichael Rendina E gg % . ki "i 2% %T‘EQ?L
Sarmpled By -+ .. Eric Costales % z & £ |28 = SoLe
i i x|y w| 2y e
Tirn-Around-Time -Standart TAT, 48 hr holding time for NO, 55 By w=lE8 5| 5087
T8 |35 | 22|22 2| ol
-2 2@ @ x|ZE0 | 0F L
L o . 5| T low 8Ty E 2g8f
oo . o - ab | o = o " T
Sartiple Identification Sample | Sample | 4 | Nowof | LabID. Sl E e 2tte | EpEE
: ‘Date.. | - Time Cntrirs. Number O o w5888 g goSa | | L
N . - = B B B o g e
. ST § A g ) l(2 SE a = = 2| 5885 g Comments
TB- AV121207_0001 - - Water | 3 X
EB.AV121207._0001 12/12/07 Water 3 X
EWB002_WG121207_0001 1212/07 Water 12 X X X X X | X X 48HR HT for NO ;
EWB001_WG121207_0001 1212/07 Water 3 X
EWC001_WG121207_0001 1212/07 Water 3 X
~|Relinquished by Company Received by Company
Printed Name Date . Printed Name; Date
) E ‘Avocet Environmental, Inc. L K
- |Signatures - Time . Signature: = ) Time:
Printed Name.. Date: Printed Name; Date:
sigiatiics . Time | Sig.rw.afure' ' Time .
Printed Name:. Date: Printed.Name Date:
sigraiire Time. IR Sigrare Tme |
Sample Receipt Billing | nformation Special Instructions
Tatal Containers
- |Temperature uﬂ(; Bill To:
Neoc se ymmay OO :
EProfectsi 1155 Boaing Formar C-8 Faci Monitor Dacembar S00NCOC- 1 21207515
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B-Sand Water Quality Hydrograph
‘TCE Concentration in Groundwater
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